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USING FERTILIZERS
TO IMPROVE BROMEGRASS PASTURES IN NEBRASKA
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Bromegrass is a long-lived, acceptable and potentially productivej ij~lfltte 1C';.Iti
grass. But many of the bromegrass pastures in Nebraska have become unprodu~{ve~
neglected, and unprofitable.
Productivity of bromegrass sod can ·be restored by timely application of fertilizer. Tests have failed to show significant effects on seasonal production from
fall vs. spring applied fertilizer. Researchers have shown, however, that under
Nebraska conditions more seed is produced with fall applied nitrogen while more
vegetative matter is produced with late spring applications. Important also is the
combined application of nitrogen and phosphorus for better and more productive
bromegrass pastures. We recommend you determine phosphorus needs through soil
testing and then plan to supply the phosphorus needed based on these recommendations.
Research conducted during the 1950's at the Agronomy Research Farm at Lincoln
demonstrated the effects of long-term nitrogen application on yields and quality of
bromegrass. Similar research carried out in northeast Nebraska also demonstrated the
value of nitrogen through increased productivity and improved quality of fertilized
bromegrass (Table 1).
Table 1. Effect of nitrogen fertilization
on bromegrass yields and protein content in easte~ Nebraska.
Nitrogen
Applied
(lb/A)
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Lincoln!'
NE Nebraska
1954-1960
1965-1969
----Yield (Tons/A)-----0.61
1.46
2.11
2.29
2.23
2.24

0.88
1.34
1.53
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Lincoln I NE Nebraska
19s4-196o_L
1965-1969
----Crude Protein (%)--9.0
10.2
11.9
13.0
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14.8
22.4

1.96
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While total production of forage can be expected to fluctuate from year to
year as a result of rainfall, additions of 120 pounds N each year resulted in a
2- to 3-fold increase in forage in both study areas. In eastern Nebraska the
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maximum returns from fertilization occurred when precipitation during December 1
to June 20 totaled 13 to 14 inches as reported in the ~incoln study.
However, livestock production observations in the northeast in 1968 indicate
benefits continued from fertilization even during a drought period. During the
1968 drought, total forage production (determined from clipping plots) was less
than 0.10 tons per acre. Nitrogen fertilization at the rate of 60 lbs. of N per
acre increased beef yields 38 lbs. per acre above the unfertilized pastures.
During a more normal year (1969) 60 1bs. of N per acre increased beef yields
117 lbs. per acre above the unfertilized pastures. A two-year average demonstrated
about 1 pound of beef returned from each pound of nitrogen fertilizer. Similar
results have been obtained from pastures at Lincoln. Application of 120 po~nds or
more of N/A have maintained yields during years of high rainfall.
One of the significant changes in fertilized bromegrass pastures is the change
in crude protein content. Increases in the protein content have averaged 0.29 to
0.32% for each additional 10 pounds of nitrogen applied. However, unless cattle
are fed supplemental energy not all of the extra protein can be used.
The use of phosphorus fertilizer alone resulted in only minor changes in productivity and protein content of the bromegrass forage. In the NE area where longterm averages show slightly higher protein content w/added phosphorus in the
bromegrass pastures, this could be explained by the presence of some legumes.
Although the research plots were sprayed for weed control with 2,4-D, some legumes
regrew and were harvested along with the grasses (Table 2).
Table 2. The effect of phosphorus fertilization
on the yield and protein content of bromegrass grown at Lincoln and
in northeast Nebraska.
Level of P (lbs/A)
0

Protein content
NE
Lincoln

Yield
Lincoln
2.16

1.22

12.0

13.0

2.17

1.19

12.4

15.0

87 Lincoln
80 NE Area

As shown in these two trial areas, phosphorus alone does not improve the productivity of bromegrass to any large extent. We also question if nitrogen alone
on bromegrass is profitable in Nebraska soils low in phosphorus. Where soil tests
show a need for ·phosphorus, applications. .. si_gni.fi_can..tly improved the yields of
bromegrass i n nort.h_e.as .t Ne:l,.raska s-tudies (Table 3).
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Table 3. Effect of added phosphorus~/ and nitrogen
on the productivity of bromegrass pastures in northeast Nebraska.

Fertilizer rate

N - P-K

4-year average
1965-1968.

Check
Nitrogen alone
Nitrogen + phosphorus

( 0+ 0+0)
(80+ 0+0)
(80+40+0)

0.65 tons/acre
1.08 tons/acre
1.25 tons/acre

!!_I

' Phosphorus was applied only once.

The 4-year average demonstrated that additional production from applied nitrog~~
and phosphorus can be significant. Studies using other fertilizer nutrients of
potassium, sulfur · and zinc did not significantly increase the dry matter yields of
bromegrass pastures.
Digestibility studies (in vitro) did not show a significant increase or decrease in forage digestibility resulting from the addition of N P K S or Zn to
bromegrass (Table 4).
Table 4. Effect of nitrogen, phosphorus, potassium, sulfur
and zinc fertilizers on the digestibility of bromegrass forage
in northeast Nebraska 1967.
Digestible dr y
Fertilizer treatment

a/
Hatter (in vit r o) i'o

N P K (lbs/A)
0+ 0+ 0 (check) ·
40+ 0+ 0
80+ 0+ 0
80+20+ 0
80+40+ 0
80+20+20
80+20+20+40 Sulfur
80+20+20+40S+l0Zinc

68.8
70.9
69 , 5
68.4
68.4
68 . 3
68 . 1
68.2

2.! Average value for 2 samples per replication, 4 replications
per fertilizer treatments.
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SUMMARY

In the development of pasture programs th~re is a need for productive coolseason grass pastures, complemented by warm-season pastures. The cool-season
grasses grow during spring, early summer and in the fall. Warm-season grasses
grow during the warm summer months. Both are equally productive when well
managed. We believe that this combination of different types of grass, in separate
pastures, will provide a good supply of pasture throughout the entire summer
grazing season for most all classes of livestock.
To remain productive in Nebraska bromegrass requires additional nitrogen. A
2- 3-fold increase in production can be expected from 60-100 lbs. of nit,ogen/acre/
year.

On soils low in phosphorus, additions of phosphorus fertilizer plus nitrogen
significantly increased pasture production above N alone. The additions of
potassium, sulfur, and zinc fertilizer have not increased dry matter yields of
bromegrass pastures tested in eastern Nebraska.
Significant quality changes occur with addition of fertilizer. The crude
protein content increases with the use of nitrogen fertilizer. No changes were
noted in the digestibility of the forage with additions of fertilizers.
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